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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-9, 17-23, 25-26 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cheek et al. (US 5,935,766) in view of Chiang et al. (US 5,739,579). 

Regarding claims 1,3-6, 14, 15, 16, Cheek et al. discloses an integrated circuit 
comprising: a plurality of structure planes on which the metalizations are formed; the 
structure planes including an element structure plane (a substrate 100); electrically 
active elements formed on the element structure plane; an insulation layer (130, a 
semiconductor oxide layer. Col. 6 lines 12-19) formed above the element structure 
plane; electrical connecting leads ( copper contact pads 220, 222, 224. Col. 10, lines 5- 
9) formed above the insulation layer; connection pieces ( Al metal-1 layers 150, 152, 
154. Col.6, lines 35-40) formed underneath the electrical connecting leads and 
covering the contact holes (140, 142, 144) in the insulating layer; the connection pieces 
are covered by isolation layer (160); a plurality of further contact holes (180, 182, 184) 
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formed in the isolation layer and are filled with metal (190, 192, 194), wherein metal is 
connected to at leat one of connecting leads. See Cheek et al.'s Fig.lN. 

Cheek et al. does not teach that diffusion blocker layers formed between each of 
a plurality of structure planes, wherein the diffusion blocker is interrupted only in a 
region having contact holes and the connection pieces covering the contact hole. 

Chiang et al. discloses an integrated circuit comprising: silicon nitride diffusion 
blocker layers (323, 390, 392) having a thickness in the range of 30 nm to 150 nm 
(Chiang et al.'s col. 15, lines 17-22) formed between each of a plurality of structure 
planes, wherein the diffusion blocker layer is interrupted only in a region having 
contact holes and the connection pieces covering the contact hole. See Chiang et al.'s 
Fig.25. 

It would havbe been obvious to one of ordinary skill in the art to incorporate the 
silicon nitride blocker layers between the structure planes as taught by Chiang et al. 
into Cheek et al.'s device in order to prevent electrical shorting. Chiang et al. 's col. 15, 
lines 4-15. 

It is noted that the diffusion blocker of above combination formed of silicon nitride 
is that the same material the diffusion blocker in the present invention. Therefore, it is 
inherent that the diffusion blocker in the device formed by the combination of Cheek et 
al. and Chiang et al. has capability of preventing a diffusion of copper as claimed. 
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Regarding claim 2, Cheek et al. teaches that diffusion barriers of Ti/TiN for 
impeding a diffusion of copper formed on a surface of contact holes. Cheek et al.'s 
col.6, lines 20-30. 

Regarding claim 7, Chiang et al. does not explicitly teach that silicon nitride 
bloker is a Si3N4. 

It would have been obvious to one of ordinary skill in the art to form the blocker 
layer of Si3N4 as claimed because silicon nitride is commonly Si3N4. 

Regarding claims 8, 9, Chiang et al. teaches that the blocker layers formed of 
SiON. See Chiang et al.'s col. 14, lines 65-67. 

Regarding claims 18, 19, 20, Cheek et al. does not teach that the further blocker 
layer formed on the top and side areas of copper electrical connecting leads to prevent 
the bulk outdiffusion of copper into the insulation layer. 

Chiang et al. teaches that a further blocker layer (121) formed on the top and 
side areas of copper connecting leads (120) to prevent bulk outdiffusion of copper into 
the insulation layer (122). See Chiang et al.'s Fig. 12. 

It would have been obvious to one of ordinary skill in the art to incorportae the 
further blocker layer over the copper connecting lead as taught by Chiang et al. into 
Cheek's device in order to prevent bulk outdiffusion of copper into the insulation layer. 
See Chiang et al.'s col. 2, lines 50-58. 
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Regarding claims 17 and 21-23, Chiang et al. does not teach that the blocker 
layer (23) has a thickness greater than a thickness of the further blocker (121) so that, 
a diffusion through the blocker layer is less than 10% of a diffusion through the further 
diffusion blocker. 

It is known in the art that the diffusion through the blocker layer is depending on 
the thickness of the blocker. 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the blocker layer having a thickness greater than the thickness of further blocker layer 
so that the diffusion through the blocker layer is less than 1 0% of a diffusion through 
the further diffusion blocker as claimed because the thickness of blocker layers are art 
recognized variable of importance which are subject to routine experimentation and 
optimization. 

Regarding claim 25, Check et al. teaches that the metal filling the contact holes is 
tungsten. Cheek et al.'s col.6, lines 25-30. 

Regarding claim 26, Cheek et al. does not teach that the metal filling the contact 
holes is copper. 

Chiang et al. teaches that the metal filling the contact hole (342) could be 
tungsten or copper. See Chiang et al.'s Fig.25 and col.14 lines 1-3. 
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It would have been obvious to one of ordinary skill in the art to fill the contact hole 
with copper instead of tungsten as taught by Chiang et al. because tungsten and 
copper are art recognized material for filling the contact holes in the semiconductor 
integrated circuit. 

Regarding claim 28, the further blocker on top and side surface of the connection 
pieces is considered as the blocker layer so that an upper surface of the blocker layer 
facing the structure plane and connection pieces are incontact with a lower surface of 
the blocker layer. 

Claims 1-7, and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cheek et al. (US 5,935,766) in view of Bothra et al. (US 5,798,559). 

Regarding claims 1,3-6, Cheek et al discloses an integrated circuit comprising: 
a plurality of structure planes on which the metalizations are formed; the structure 
planes including an element structure plane (a substrate 100); electrically active 
elements formed on the element structure plane; an insulation layer (130, a 
semiconductor oxide layer. Col.6 lines 12-19) formed above the element structure 
plane; electrical connecting leads ( copper contact pads 220, 222, 224. Col. 10, lines 5- 
9) formed above the insulation layer; connection pieces ( Al metal-1 layers 150, 152, 
154. Col.6, lines 35-40) formed underneath the electrical connecting leads and 
covering the contact holes (140, 142, 144) in the insulating layer; the connection pieces 
are covered by isolation layer (160); a plurality of further contact holes (180, 182, 184) 
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formed in the isolation layer and are filled with metal (190, 192, 194), wherein metal is 
connected to at leat one of connecting leads. See Cheek et al.'s Fig.lN. 

Cheek et al. does not teach that diffusion blocker layers formed between each of 
a plurality of structure planes, wherein the diffusion blocker is interrupted only in a 
region having contact holes and the connection pieces covering the contact hole. 

Bothra et al. discloses an integrated circuit comprising: silicon nitride diffusion 
blocker layer (116) formed between the element structure plane (a substrate 100) and 
insulation layer (106), wherein the diffusion blocker layer is interrupted only a region 
having contact holes and the connection pieces covering the contact hole. See Bothra 
et al.'s Fig.3K. 

It would havbe been obvious to one of ordinary skill in the art to incorporate the 
silicon nitride blocker layers between between the element structure plane and 
insulation layer as taught by Bothra et al. into Cheek et al.'s device in order to protect 
the substrate from corrosion and contaminants. Bothra et al.'s col.4, lines 52-58. 

It is noted that the diffusion blocker formed of silicon nitride the same material 
the diffusion blocker in the present invention. Therefore, it is inherent that the diffusion 
blocker in the device formed by the combination of Cheek et al. and Bothra et al. has 
capability of preventing a diffusion of copper as claimed. 
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Regarding claim 2, Cheek et al. teaches that diffusion barriers of Ti/TiN for 
impeding a diffusion of copper formed on a surface of contact holes. Cheek et al.'s 
col.6, lines 20-30. 

Regarding claim 7, Bothra et al. does not explicitly teach that silicon nitride 
bloker is a Si3N4. 

It would have been obvious to one of ordinary skill in the art to form the blocker 
layer of Si3N4 as claimed because it is known in the art that silicon nitride is commonly 
expressed as Si3N4. 

Regarding claim 27, the limitation " the blocker layer includes an upper surface 
facing said isolation layer and a lower surface facing said structure plane, said 
connection pieces being in contact with said upper surface of said blocker layer " is 
flown naturally in the device formed by the combination of Cheek et al. and Bothra et al. 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cheek et al. in view of Chiang et al. and further in view of Hong (US 6,008,1 17). 

Cheek et al. and Chiang et al. substantially teach all the limitations of claims 1- 
9, 17-23, 25-26 and 28 as shown above but fail to teach that the blocker layer is formed 
of metal oxide such as Ti02. 

Hong discloses an integrated circuit comprising a blocker layer (14) is formed of 
silicon nitride orTi02. See Hong's Fig.lH and col. 2 lines 52-56. 
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It would have been obvious to one of ordinary skill in the art to form the blocker 
layer of Ti02 instead of silicon nitride as taught by Hong because materials such as 
silicon nitride.and Ti02 are art recognized materials for forming the blocker layer in the 
semiconductor device and they are interchangeable. 

Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cheek et al. in view of Chiang et al. and further in view of McCollum et al. (US 
5,552,627). 

Cheek et al., Chiang et al. teach all the limitations of claims 1-9, 17-23, 25-26 
and 28 as shown above but fail to teach that the blocker layer is formed of a fluorinated 
nitride such as fluorooxynitride. 

McCollum et al. discloses an integrated circuit comprising a blocker layer formed 
of fluorinated nitride material by deposited the silicon nitride using an NF3 atmosphere 
in the reactor. McCollum et al. teaches that fluorinated nitride has a lower leakage than 
a similar nitride material. See McCollum et al.'s Fig.3 and col.8, lines 42-51 . 

Therefore, it would have been obvious to one of ordinary skill in the art to form 
the block layer of silicon nitride or silicon oxynitride by deposited the silicon nitride 
using an NF3 atmosphere as taught by McCollum et al. in order to reduce the leakage 
of the blocker layer. 

It is inherent that the silicon oxynitride is formed by deposited the silicon nitride 
using an NF3 atmosphere would produce fluorinated nitride such as fluorooxynitride. 
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Response to Arguments 

2. Applicant's arguments with respect to claims 1-23 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

4. Papers related to this application may be submitted to Technology center 
(TC) 2800 by facsimile transmission. Papers should be faxed to TC 2800 via the 
TC 2800 Fax center located in Crystal Plaza 4, room 4-C23. The faxing of such 
papers must conform with the notice published in the Official Gazette, 1096 OG 
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30 (November 15, 1989). The Group 2811 Fax Center number is (703) 308-7722 
and 308-7724. The Group 2811 Fax Center is to be used only for papers related to 
Group 2811 applications. 

5. Any inquiry concerning this communication or any earlier communication from 
the Examiner should be directed to CUONG Q NGUYEN whose telephone number is 
(703) 308-1293. The Examiner is in the Office generally between the hours of 6:30 AM 
to 5:00 PM (Eastern Standard Time) Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor TOM THOMAS who can be reached on (703) 308-2772. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
308-7722 or 308-7724. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Technology Center Receptionists whose telephone number is 308- 
0956. 


CN 

TOM THOMAS 

March 20, 2002 SUPERVISORY PATENT EXAMINER 

TECHNOLOGY CENTER 2800 


